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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a liquid crystal orientation promoting agent that 
can control the molecular orientation of a liquid crystal molecule on an air interface side, 
permits uniform orientation of the liquid crystal molecule, and is useful in an optically 
anisotropic element, and the like. 

SOLUTION: This liquid crystal orientation promoting agent is represented by the formula: 
(H6-)mL(-Bu)n [H6 is a hydrophobic group selected from a 1-40C fluorine-substituted 
aikyl, a 6-40C fluorine-substituted aryl, a 6-60C alkyl and a 1-60C alkyl-substituted 
oligosiloxanoxy; Bu is a group that includes two or more cyclic structures and has an 
;,.,:) excluded volume effect; L is a linking group of a (m+n) valence; (m) and (n) are each 

1-12]. In a preferred embodiment, a liquid crystal composition is prepared by using a liquid 
crystal molecule such as a discotheque liquid crystal molecule and a liquid crystal 
orientation promoting agent whose amount is 0.01-20 mass % of the amount of liquid 
crystal molecules. An optically anisotropic element is prepared preferably by using a liquid 
crystal orientation promoting agent in an amount of 0.005-0.5 g/m2 in the liquid crystal 
layer formed from liquid crystal molecules. 
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-s 


(Hb- 


1 ) 




(L-3) - 


( Bu- 1 ) 


-9 


(Hb- 


1 ) 




(L-4) - 


(Bu-2) 


-10 


(Hb- 


1 ) 




(L-5) - 


( Bu-S) 


-11 


(Hb- 


1 ) 




(L-2) - 


( Bu-9 ) 


-12 


(Hb- 


1 ) 




( L - 5 ) - 


( Bu-10) 


-13 


(Hb- 


1 ) 




(L 6) - 


( Bu-11) 


-14 


(Hb- 


2 ) 




( 1 . - 7 ) - 


(Bu-7) 


0037] I - 


15 : 


( Hti-3 ) - 


( L-S) - (B 


-1 ) 












-16 


(Hb- 


4 ) 




(1-9) - 


(Bu-2) 


-17 


(Hb- 


5 ) 




( i : - 0 ) - 


(Bu-S) 


~18 


(Hb- 


1 ) 




(L 10) - 


(Bu-9) 


-19 


(Hb- 


1 ) 




( L - 5 ) - 


( Bu-12) 


-20 


(Hb- 


6 ) 




( L-ll) - 


(Bu-12) 


-21 


(Hb- 


7 ) 




( L - 7 ) - 


(Bu-7) 


—22 


(Hb- 


1 ) 


3 


- ( L-12) 


- (Bu-2 ) 3 


-23 


(Hb- 


1 ) 


3 


- ( L-13) 


- (Bu-2) 3 


-24 


(Hb- 


1 ) 


3 


- ( L-14) 


- (Bu-1 ) 3 


-25 


(Hb- 


1 ) 


4 


- ( L-15) 


- (Bu-1 ) 4 


-26 


(Hb- 


1 ) 


4 


- (L-16) 


- (Bu-2 ) 4 


-27 


(Hb- 


1 ) 




- ( L-17) 


- (Bu-1 ) 


-28 


(Hb- 


5 ) 




( L-7) - 


(Bu-2) 



[0 0 38] 
[0039] 
Utl 5] 

BrCH 2 CH 2 CH 2 Br + HO 



1 



(A) BrCH 2 CH 2 CH a O ~ ^ 

[0040] {4£&m ( A ) <0-£)£) MtmZgim Ltz 
1 V v h;PH-yP77X3C p -b h'n^i--b*7x — 
H-2 5. 7s (0. 15 1^) , 1, S-y^Dtr 
ns*>30 4. 9g (1. 5 1^) . ti*^A4 
6- 2g (0. 3 3 2^/1--) &£ZfN, N-i^f-yk* 
;UjUT 5 h* 3 0 0m 1 S-JtJ*., 1 3 0X:T5^ISH»¥t 

ta. Kffixf-;ns*M. tin, mwm 

tJEStfVTSrflgfflLT. SSI. 

^wjvw f ( i/i ) zmgmt-thij?^? 

SKhUL-fc. JKfil 7 . 7 g (IR^4 0%) . 
CDC1 S Zm&t-th 1 H-NMR : 2. 3ppdi. mul 
tiplet. 2H : 3. 7ppm. doublet. 2H ; 4. 2ppdi. 

doublet, 2H ; 7. Oppm. doublet, 2H ; 7. 3pp 
m. doublet, 1H; 7. 4ppm. triplet, 2H; 7. 6 
pptn. triplet, 4H 

[0 04 1] 

[-ftl6 3 



(A) BrCH 2 CH 2 CH 2 0 



Br* 

[0042] <ft-£ft ( B ) fm&&&*-Ltz 
1 0 0 rn 1 4fc&ft ( A ) 17. 47 

g (0. 06^) iiiDfMJx^y-^TiyS. 7 
6ml ( 0 . 0 6 6t/H *iD,t. 1 5 0*C"C3B$ISHfl 

■ty/^fl/yy^n'J K ( 5/1 ) SrlSrafflt-r^^ 
7A7D7h/77 *--CfSRLJt„ JR*1 0. 7g 
(JR^4 1%) , 

DMSO-d 6 tmWkt-th 'H-NMR : 2. 2ppm. 
multiplet, 2H ; 3. 6ppm. multiplet, 8H ; 3. 
Sppra. triplet. 6H ; 4. lppm. triplet, 2H ; 



^0> 

(HOCHjjCH^N | 

(B) (HOCH 2 CH 2 ) 3 N^CH 2 CH 2 CH 2 0 ~^^} 



7 . Oppm. doublet, 2H ; 7 . 
H ; 7. 4ppm. triplet, 2H 
4H 

[0043] 
Utl 7] 



3ppm. doublet, 1 
7 . 6ppm. doublet, 



n-C 3 H 7 



n-C B F 1 7 -S0 2 — N -OH 2 ~CH ? -OH 



ecu -o -co -o -ecu 



n-C 3 H 7 



(C) n-C 0 F 17 -SO 2 -N-CH 2 -CH 2 -O-CO-CI 
[0044] ( C ) <*>£JS ) Lfc 
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1 <J -/ h;l--7P7 7Xa(;, y ■vm^FrWi$ / tiM g/1 7 2—1 86°C. JRfiS 1.9s (JR^74 

fi~7 T77F-104; *H*>f y* ttSQM ) 9 9. 



SO i 



5s (0. 1 7*>l) t>J:Ufh'J^y^5 0. 4 s CDC1 3 SrifflHEfc-fS 1 H — NMR : 1. 0 PP m. tr 

(0. 1 7*^) *1JU,±. £ tzlZ-f by b buyyyS plet, 3H; 1. 7ppm. raultiplet, 2H; 3. 3 — 

9 Om 1 £Jn£. fiffi Lxmffi-Ltz* mEX'S&mfeft 3. 9ppm. multiplet, 4H;4. 5ppm. triplet. 2 

*Rcft . -ftMUX-Wte l-fz . -f 1- y b H d y y > - £M H 

S > . 3§#JW h VTfrx-yytfffilK Ltzcr>x\ d [0045] 
tiSr^S'JL 1 o 3. 2 gtf>ttfKr5M [ftlS] 
liW^l*fIg/t»SL^„ 3. 2-3. 4mmH 

(B) <HOCH 2 CH 2 ) 3 N%H 2 CH a CH a O 

+ 

(C) n-C a F, 7 -S0 2 -N-CH a -CH 2 -0-CO -CI 



1 



n-C 8 F 17 -S0 2 — fjl-CH 2 -CH 2 -0-CO -O 

n-C 3 H 7 CH 2 



d-27) HOCH 2 CH 2 ^N^H 2 CH 2 CH20-^3~-^^^ 

T" C 3 H 7 . CH 2 
n-C e F 17 -S0 2 — N-CH 2 — CH 2 — O-CO -O 



[0046] (ffc^ ( I -27) co-^fiic) i£#S§£g* ? h/77 ^-tSSL^:. IRMO . 3 4 g ( Um 

Ltz 1 0 Om 1 E7C177X3I:, it-aVH ( B ) 4 . 4 2%). 

g (0. Olt/L) . N, N-^f;l/7th7SK3 CDC1 3 6 1 H — NMR : 0. 9 P pm. tri 

Orn 1 fciVb-'Ji^X). 9 7ml (0. 0 12^) plet, 6H; 1. 5—1. 7ppw. multiplet, 4H; 

ZtUz.* MWLxmmifz, it£W (C) 7. 77 g 2.- 3 — 2. 4ppm. multiplet, 2H; 3. 3 — 3. 5 

(0. 0 12^) SrWFU SS?2 0#|BHJ|# Lfc PP m. multiplet, 6H;3. 7-4. Oppm. multiple 

ft. 7 0*CT3B*|5HaffL^. Zf)m*X'Hitm ( B) t, 6H ; 4. 0-4. 4 PP m. multiplet, 1 2H ; 

tf%,l?lX^fz<7)X\ J'iCtf'JyyO. 9 7mlfo'i 4. 7ppm. triplet. 4H ; 7. Oppbi. doublet, 2 

t*ffcg-ft ( C ) 7. 7 7g*ijDl. 7 O'CT^fgBg H: 7. 4ppm. doublet, 1H; 7. 5ppm. triplet, 

wit:, mm^nyim^myiix-mta. u mm 2h ; 7. 6p P n..tripiet, 4H 

x^/na^^KLr . b <j *? -ux-m^Lfz. [0047] [-^^j 2 ] 

BftSxf-/l'*:©£U li^^/^HSffi. -Xf-l^v* [0048] 

? n >J Y/X ?s-)V ( 5/ 1 ) t -f 4* 7 A [-ft 1 9 ] 



(C) n-C B F 17 -S0 2 -N-CH 2 -CH 2 -0-CO-CI +HO~^ 

P^Hy y v 

(1-1) n-C B F 17 -S0 2 -N-CH 2 -CH 2 -0-CO (O) (Cj) 

[0049] ( it&m ( i - 1 ) ^m. ) Mtmi^m t&j sst 1 *nsmm,t: . »ffixfvk/$iaiBre«i 

U£ 1 0 0 m l -7D777.3C. P - b Fo^r^ \z'y ffl. . i^v^n^a^-ea^L*:. ftiifxf-rt, 

x_;^3. 4g (0. 02t^) . "rby^bnyyy ffi&ML, *£*K6S+h 'J ^AYKJfcU:. igif 
2 0ml fciVe y i^'y 1 . 9 4 m 1 ( 0 . 0 2 4 ^ L. y'j #y;l/£Hj£ffl» 9 o 

>u> rjp/_. j«fp, jgwut. X'&j&itzit^ d^/l-a ( 2/1 ) ^mmt-t h^jy ^9 ^-?byy 

»(C)15. 5 5g(0. 024t;l/)2rfl^7tK 7 * -Tl#t§lX% 1RM5 . 7 s (H5UP3 7%) „ 
V7yyi0m\lZimLtzm®Zm&X'ffiTlfz,m CDC1 ;; *fmt-t& »H-NMR: l. 0 P pm. tri 



< JP2000345 1 64A J > 



(?1 0) 100-345 164 (P20 0 0- 34 5S 



Plet. 



3H ; 1. 7-1. 8ppib. iffljIUplet, 2H ; 
-^4. Oppm. multiplct. 4 11; 4. 4ppm. tri 



Plet, 2 H ; 7 . 2' 



Oppm. mul t.i |>lel, 9H 



[00 5 0] te&M3l 
[00 5 1] 
Ht2 0] 
(D) 



[0052] (ittfto (in ^,' 7 hf. fii^staMfi^a 

»4: Lfc 3 0 0 in l ~ -/u v > * 3(c. x^-~/U 
' > 3 1 . 9 s i I Jt'l i . p — — h ay 
2. 5s Mi. j(.=EH ) . b'X ( h-U 
7i-l/V^7 4 > ) '»-->i'^.'. 1 II > > 7o>J H 
0. 55g (0. 7Si'lt'l • . I •> -> r. -ilfcxy 
4 > 1 . 0 9 g . 3 ^ fLJUt » ls;'ii. ■ » 1 S >) 

AO fcil^'JXfrtTi; 1 ~ i-JjU/.. 

(D) 



set 1 0 0 -ex- 2 b§p b i jnsytff t . mac <$mk . p 
-cat** Ltico-h % mxffiki- h o *? A-csaa ljs . 

x^-;W*:Mffi©*t . ^ * /-A- 1 . 2 U •/ 
AL,fc. UX*4 4. Sg (IR*7 7%) . 

[00 5 3] 

U12 1 ] 



NH 2 



[0054] utsm < k i ?>;nz • «n ss c is.-;;$ai 

§li;*^*L^3 0 Om 1 -•vu- / :/<:. iSitftl 
3- 9g (0. 2 5^-) . { v n L 'I n-)L 6 
0ml, ?}<2 4m 1 fcJ;L^s(L"-*; t-'"' -'•<>. 5 0s 

( 9 . 3 5 >j ^ ji ) Srjp A . « m » < fiu.iywri 1 1 

6. -fb^ ( d ) 13. 9 k srifr v;:>ju.- s 0 jm 

JltiSJStfrSrtKtfcO-fe, t- K^> LI-m-/> 120ml 



(C) 



n-C B F 17 -S0 2 -N -CH 2 -CH 2 -O -CO -C I + ^^~C 5C — NH 2 



ftSrSFS'JU *1 5 On. 1 flfffiLfcteiHi 
Sr^lX U y-^ 6 0ml T'H^b b b LT . fb^ 5 
(E) S. 2s mm6 9%) 

[00 5 5] 
[<fc2 2] 
<E) 



(1-2) 



n-C e F 17 -S0 2 -N-CH 2 -CH 2 -O-CO -NH— C 3C — 



[00 56] Ut&m ( I - 2 ) f i.^i ) KtfrKSrK* 
Lfcl 0 Om 1 Z7n77X3C. fLaT-J ( E ) 3. 8 
7g(0. 0 2^/1/) . N, N >xur-feh7SH 
3 0ml . fijy>'l. 94m I <■>. lt2 4t/l/) * 

( C ) 15. 5 5 g ( 0 . 024 * H ) &HI 
T L/c . M&T 1 0 tMSJI}* \4d>rt, . ft'iias 2 0 0 m 
1 tc&gjLX,rtf. fftt5L^ B B B&tPlRL . fl--7tl-'D 

y~.iUXm^ B LX. (Lo^ C I - 2 ) 
8. 3 8s <JR^P5 2%) 

CDC 1 3 ZMMbi-h 1 H — N \1 K* : 1. Oppm. tri 
Plet, 3H; 1. 7ppm. multiple!.. 2H; 3. 3~~ 
3. 9ppm. multiplet, 4H : 4. 4ppm. triplet, 2 
H ; 6. 7ppm. singlet, 1 H ; 7. 3^7. Oppm. m 
ultiplet, 9H 

[0057] [^ B B B fflB!cfe] awiawawi. miAM& 
km&mtoimmz&tj. -mm i.^m^yy^m 



0 . 01M2 oM&%nm.x'&m-r& . mmmz , 

0. 1 nm5MM>%com.x'foz> z ttmtL^. f&a& 

[0 0 5S] yffRgflkftnt. m^KcX 

Dt (C. Destrade et al., Mol. Crysr. Liq. Cryst. , v 

01. 71, page 111 (1981) ; B^-flSP&SL mVUt^m 
itt. No. 2 2. JKft^t^, ^5*. ^1 0«^2I5 
(1994) ; B. Kohne et al . , Aiigew. Chem. Soc. Chem. C 
omm. , page 1794 (19S5) ; J. Zharig et al., J. Am. Che 
in. Soc, vol. 116. page 2655 (1994)) (CfBife^lT 

v^&. y-v-xn-f-f v tmiy&.ft^m.^z'o^xit. 

fiFRPF S - 2 7 2 8 4 4i« tEUtJ^ft & . fuaf< 
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[ 0 0 5 9 ] D ( - L-Q) n 

(Dl) QL LQ 




SrCJb*. JJEsltoPMBttar (D) oM^JilTC^ 

JilT<94H5«fc:*Jt*T,. LQ (ifcliQL) ti. -« 
i03SiSS (L) ta^-ttiE (Q) tiOffi^^srSi* 

HJ7i-l/>-(D4))!i«St:tfJLn. 
[0060] 
[ffc2 3] 
(D2) QL LQ 



Q QL 




[ 0 0 6 1 ] 



[0OG2] 



[0063] 



[0064] 



(D3) 



QL 



LQ 



QL— N 



^r— N N— ^ 
-N N- 
^ — N N— ^ 



N— LQ 



QL 



LQ 



(D5) 





[ft2 5J 
(D6) QL 




[fb2 6] 



[•fb2 7] 
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[00 6 5] 
[IL2SJ 
(Dll) 



[0066] 



[0068] 
Ut3 1 ] 

(D15) 




Ut29l 
(D12) 





[0069] lyiKtfcv .T , -m?mi&m < d 



Ti^wm, T^-l^S. T'J-I/XS. -co 

& » «t o gum* - flroasssT-fc set aw 

-mnm&m (l> m^y«. r/i^ 
-i/yi, 7'j-i/ys, -co-. -NH-. -o- 

T'J-U^a. -CO-tJitf-O-a^SriSJ: 
12 . 1 Jb^ 1 2 SCi: iL^, T)V*r—\s >m 
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ommw.^miz , 2 vs. 1 2 -2. c t l v -> . r 
>; - v y£cr>mmi£?mt* 6 7^ 1 0 f& & - 1 tm 

«37(D) taSte-U (Q) t*^r 

[0070] LI : -AL-CO-O-AL- 



L2 


-AL-CO-O-AL 


-O- 




L3 


-AL-CO-O-AL 


-O- 


AL- 


L4 


-AL-CO-O-AL 


-O- 


co- 


L5 


-CO-AR-O-AL 






Lb 


-CO-AR-O-AL 


-O- 




L7 


-CO-AR-O-AL 


-O- 


co- 


LS 


-CO-NH-AL- 






L9 


-NH-AL-O- 






L10 


-NH-AL-O-CO 






Lll 


-O-AL- 






L12 


-O-AL-O- 






L13 


-O-AL-O-CO- 






[00 7 1] L14 : -O-AL 


-O- 


CO-NH 



L15 
L16 
L17 
LIS 
L19 
O- 
L20 : 
L-O 
L21 
L22 
L23 
L24 
L25 



-O-AL- S-AL- 

-O-CO-AL-AR-O-AL-O-CO- 
■O-CO-AR-O-AL-CO- 
•O-CO-AR-O-AL-O-CO- 
O-CO-AR-O-AL-O-AL-O-C 



O-AL-O-A 



-O- CO-AR-O-AL- 
■CO- 
- S - A L - 
•S-AL-O- 
-S-AL-O-CO- 
-S-AL-S-AL- 
■S-AR-AL- 
[00 7 2] AL (T}l/*\sy&£tzteTtl3-~l/> 

^rKaSK^Sr^tf A L * offltliTte^tf & - 
Hitnr (D) MTfcO. *r«fcWfi£«« (Q) WT 

is, *wsrftttfe#a(5isc^ <c) ifi^mmwi^h 

[0073] AL*1 : -CH 2 CH 2 -C*HCH 3 

C H 2 CH2 C H 2 
AL*2:-CH 2 CH 2 CH 2 -C*HCH 3 -CH 

2 C H 2 — 

AL*3:-CH 2 -C*HCH 3 -CH 2 CH 2 CH 
2 CH 2 - 



AL*4 : -C*HCH 3 -CH 2 CH 2 C H 2 CH, 
CH, - 

A L * 5 : — C H 2 C H 2 CH 2 CH 2 -C*HCH 3 
-CH 2 - 

AL*6:-CH 2 CH 2 CH 2 CH 2 CH 2 -C*H 
CH 3 - 

AL*7 : -C*HCH 3 -CH. CH 2 C H 2 CH 2 
AL*S:-CH 2 -C*HCH 3 ~CH 2 CH 2 CH 

AL*9:-CH 2 C H 2 -C*HCH 3 -CH 2 CH 

2 ~ 

AL*10:~CH 2 CH, CH, -C*HCH 3 -CH 

AL*11:-CH 2 CH 2 CH, CH 2 -C*HCH 3 

AL*12: -C*HCH 3 -CH 2 CH 2 ~CH 2 - 
AL*13:-CH 2 -C*HCH 3 -CH, CH 2 - 
AL*14:~CH 2 C H 2 -C*HCH 3 -CH 2 - 
AL*15:-CH 2 C H 2 CH 2 -C*HCH 3 - 
[0074] AL*16: -CH 2 -C*HCH 3 - 
AL*17: -C*HCH 3 -CH 2 - 
AL*18: -C*HCH 3 -CH 2 CH 2 C H 2 CH 2 
C H 2 C H 2 

AL*19:~CH 2 -C*HCH 3 -CH 2 CH 2 CH 
2 C H 2 C H 2 ~ 

AL*20:-CH 2 C H 2 -C*HCH 3 -CH 2 CH 
2 C H 2 C H 2 

AL*21: -CH 2 C H 2 CH 2 -C*HCH 3 -CH 
2 C H 2 C H 2 ~~ 

AL*22: -C*HCH 3 -CH 2 CH 2 C H £ CH 2 
CH 2 CH 2 C H 2 

AL*23:-CH 2 ~C*HCH 3 ~CH 2 CH 2 CH 
2 CH 2 CH 2 C H 2 ~"~ 

AL*24:-CH 2 C H 2 -C*HCH 3 .-CH 2 CH 
2 C H 2 C H 2 CH? — 

AL*25:-CH 2 C H 2 CH 2 -C*'HCH 3 -CH 
2 CH 2 C H 2 C H 2 — 
AL*26 
AL*27 
AL*28 
AL*29 
AL*30 



-C*HCH 3 - (CH 2 ) s ~ 
-CH 2 -C*HCH 3 - (CH 2 ) 8 - 
-CH 2 -C*HCH 2 CH 3 - 
-CH 2 -C*HCH 2 CH 3 -CH 2 - 
-CH 2 -C*HCH 2 CH 3 -CH 2 CH 



[0 0 7 5 ] AL*31 : -CH 2 -C*HCH 2 CH 3 

CH 2 CH 2 C H 2 C Hj 
AL*32: -CH 2 -C*H (n-C 3 H 7 ) -CH 2 
CH 2 - 

AL*33: -CH 2 -C*H (n-C 3 H 7 ) -CH, 
CH ? CH, CH ? - 
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A L * 34 : - C H 

CH 2 - 

A L * 35 : - C H 
CH ; CH 2 CH 
A L * 36 : -CH 
AL*37 : -CII 
H : , ~ 
A L * 38 : 
A L * 30 : 
CH. - 
A L * 40 : 
AL*41 : 



[ 0 O 78] 



CII; 
CII; 

CM; 
CII 



-C*H (OCOCHg ) -CH 2 

-C*H (OCOCHo ) -CH ? 

-C*HF-CH 2 CH 2 - 
-C*HF-CH 2 CH 2 CH 2 C 

C * HC 1 -CH 2 CH 2 - 
■C*HC 1 -CH 2 CH 2 CH 2 

C*HOCH 3 -CH 2 CH 2 - 
(>HOCH 3 -CH 2 CH 2 C 
(QD (Q2) . (Q3) 



■C*HCN-CH 2 CH 2 - 
-C*HCN-CH 2 CH 2 CH 2 



H 2 CH, - 
AL*42: -CH 2 
AL*43 : -CH 2 
CH 2 - 

AL*44:-CH 2 -C*HCF 3 ~CH 2 CH 2 - 
AL*45:-CH 2 -C*HCF 3 -CH 2 CH 2 CH 

- 2 C H 2 

[oo76] mtttnn&ft.m (Q) a. &-&&xn?m 

[0077] 
HL3 2] 

(Q4) 



— CH=CH, 



2H— CH—CgHj — —CH^CH — n-C3H7 



(Q5) 



(06) 



(Q7) 



— C=CH 2 — CH=C-CH 3 — C=CH 

CHa CH3 



[0 0 7 9] 



(QU) (Q12) (Q13) (Q14) 
— CHO —OH — COjH — N=C=0 — NH 2 



[ft3 3] 
(Q8) (Q9) 

P x H 
— C1-PCH Z N 

— C'W^CH 2 

[ft3 4] 

(Q15) (Q16) (Q17) 



(Q10) 
— SH 



— SQ 3 H 



-hi 



[ 0 0 s 0 ] mwm (Q) it. TO&M^tta < q 1 

-Q7) . X-t.^fi'-lS <QS) S^iiTv-'Jy-A-S 
( Q 9 ) X'bZ>Z >mi : i I < ; TOHM^tiaTC** 

Z t tfZ ibfe:*F± L < , xf- ]s>&Pt&aM££V& ( Q 
1 ~Q 6 ) t$> z> z t tfSk i> it & L v ^ Itrffi^tcfc v ^ 

■fXrj-r-r 7?3T (D) f5®StiBtT^$^4. 
1^0*. PI— C U V JDMSKLbWr -f X 

fjflfffltiik^i. i'fc. StettS (Q) rt 
•Tifl^fc^rL-Cv^JHP (-ffiSEsJ; ( I ) fcfc^TQ 

[0081]f<X3f^7 ^JKAtt^'f WlUBioaeB 



[0082] afcRJRfittiHFi: LTte. T'/^fyl. 

l£l*J§-tt-7t7^B B B-t'l-t LTJi. VA (Vertically Align 
ed) KOffia-fe^ftSSfl^C**. VA*— 
B B B -t/W-^fflv->7 , -cMQ 3 B^^M«C'OV^T(i, Hg7>f7o 
-fy^ XNo. 136. 1471(1996), IflPPF- 
2-1 7662 5^$B*3ckt>'^f i t : #^2 S 6 6 3 7 

[0083] «««UJi1KHF^JaffiW45Ji. 0.001 
^ 0 . 7 "C A S C b tm 4 L v •> . WSffi H - B ft^ t . 

^X3f--f.-y^aMMS4H i fJfi-^ttS (Q) 60«kR« 
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k&&?H L ffimZ^i-Z>Zt7}m±L^. Zcotzthlz [0084] 
it . #ft»=P1ltm<?>wmz&&S£i:1i-*Z> Z b [ -ft 3 5 ] 

(Nl) 

CH 2 =CH-CO -O-CyH^— fV<» \_/~CN 
CN2) 

H 2 C -CH-CO -0-C 7 H 14 
(N3) 

CH 2 ^H^^ 7 H 14 -^J-fVcN 
(N4) 

HgC-CH-CO -Q-C7H 14 — ^~^-CN 

(N5) 



CH 2 =CH-CO -0-C 7 H 14 — <2>~ ^^-CN 



10085] , [<fk3 6] 

(N6) 

CH 2 =CH -CO -O-CyH^— (H)— ^H^-CN 



(N7) 



CH 2 =CH -CO -0-C 7 H„ —(h)— <2>-C 2 H 4 — <^^-CN 



(N8) 

CH 2 =CH -CO -O-C s H 10 



(N9) 

H z C-CH-CO-0-C 7 H 14 — ^ V - ^ ^ 
(N10) 




CH 2 =CH-C0-0-C 3 H 6 — ^H)— ^3~ CN 

[0 0S6] [fl!3 7 3 
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(Nil) 

CH 2 ^H^Q-Q-C 7 H 14 ^_y^O-0^_'y--C 5 H 11 

(N12) NG 

H 2 C^CH -CO -0-CjH u — CO-0— ^^-OCgH, , 

(N13) NC CN 

CH 2 =CH-CO- O-CjHuO-^ J ^ y- c s H n 

\=/ M=M 



(N14) 

HaC-CH-CO-O-CyH^— ^ ^ — (' s ) — CN 



N=N 




(N15) F F CN 

CH 2 =CH-CO-0-C 7 H U — ^ V> — (/ V 




=/ \=/ [ H_ 

C3H7 



[0087] tftSS] 
(N16) 



(N17) 
CH 2 



(N18) . — > . . . . 

CH 2 =CH -CO -O-C 5 H 10 — \JS — \—) V—/ CN 

(N19) 

H 2 C -CH -CO -0-C 7 H 14 C 2 H 5 

F 

3) ' / 

=CH— CO -0-C 3 H 6 — /Hy^H=CH--^H) — \_/ 



(N20) 
CH 2 



[00 88] [*t3 9J 
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(N21) 

CH 2 =CH -CO -0-C 7 H 14 — ^V-CO 
(N22) 




(N23) 



(N24) 
P. 



zH 14 -hQ)-c = 

(N25) / ^ F F 

CH 2 =CH-CO -0-C 7 H 14 -^^-CH=CH-CO -0-^^-OC 6 H„ 

[00 S 9] [ft4 0J 

?, H 2 (N26) CH 2 
9 H CH 

o-c,h»o -^j)-co -o-^>-o-co -f\-OC0, -o 

CpO j * CO 

O-C 4 H a 0 -H^-CO-O-^^o-co -^>_oc 4 h 8 -O 

fi H 2 <N28) 

9 H CH 

CO . . 1 0 

O^HsO-^^-N^H-^^-CH^-^^-OC^-O 

[0090] u t4 i j 

o: CH 2 (N29) CH 

F F 

CH 2 (N30) C H2 

9 H CH 
CO £q 

_AV^™ H-CO-0-(f~VoC 4 H 8 -0 



(N31) 
CH 2 =aC 

(N32) 
R 

H 2 C-C 
(N33) 



.-o-o^ 
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[009 1] Hfc4 2J 

/~\ J — \ 

CH 2 =CH-CO-0-C 7 H 14 — < H) — ( HV-OC s H ie -0-CO-CH=CH 2 

$H 2 (N35) fiH 2 
CH CfH 

CO y v J V /—TV 90 



o-C7H 14 — ^Jj^ — <^H^-c 2 h 4 — ^^-OC 4 H B -o 




CH 2 =CH-C0-O-<; 5 H 10 — < ; — C V-OC 5 H 10 -O-CO-CH=CH 2 



(N36) 
CH 2 = 

(N37) 

h z ck;h-co-o-c 7 h 14 -^^ — ^J^—oc 5 h 10 -o-co -hc^ch 2 

[0 0 9 2] [ft4 3] 

CH a (N38) CH 2 

oC 9H 2 (N39) ^ 
9H CH 

CO yr-rv (JO 

^10 -O 



6-07^4— ~° — ^^ r ~ oc s H i 

NC CN 

CH 2 (N40) C ( H 2 

C-CH 3 . C-CH 3 

CO /—v . . , . CO 



10-0 



[00 9 3] 
Ut4 4 ] 
(N41) 

CH 2 =CH -^CO -0-C 7 H 14 — O-CO ™^^] 

fie 



(N42) 

CH 2 ^CH-CO-Q-C 7 H 14 — °" CQ ~ 

Fe 

CH 2 =CH-CO-0-C7H 14 — ^ V-O-CO HO| 

[0094] 
[ ft 4 5 3 
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[00 9 5] 
6 3 

(N45) 



> 7 H M -0-CO-CH=CH 2 




CH 2 =CH-CO "O-CyH^O 

(N46) OC 7 H M -0-CO-CH=CH 2 

CH3O 




OCH 3 

CH 2 =CH-CO -O-CtHmO 



[0096] 
[•ffc4 7 ] 
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(N47) 




o-o 




-CO 




[0097] ajfiairitftji. iftiHitt-fr^fc xim&sjto 
immizMtx. ^m-Jt-t-zim. TOtjBUHFfr* 

($I;U±\ t;l'D-7>x;,f/L ) *•-£•£*• C 6. 

c L'Cli. 4iil®mt> s & *L<ffl^^ 
ill.. *W»8I<Z>WICU:. 7;F (fvi|. N, N->-'^f- 
A*/I/ATS F) . X/L.i-^ v F (M, -J A^-)V7.)ViC- 

BRT^/IO . (PL T-th^. 

xf^hy) , X— r/l. UVi|. f l'7tHQ77>> 
1 , 2 -i-'^ F3-^x5>> ) . T/U*;U^5 

-4 Fi>J:t^F>-#>#£U\. -fB»a±«*«i8«£ 

[0098] K^Uitm^rli , m 

A&dtn &mtom<o±fcw?t& i . am* * ^-r & ; t 

-x >r 0 t'73-f <r ^-f 

-f ^ >-^&) K J: OHMS-r-^ 

( q ) com&Kmiz i <o sas-r* z t * v v \ 

(7^11^2 36766 1f. [rI 2 3 6 7 6 7 0-§-<7)# 
h JWIWbSB) , TS'CUvx—r/U (7^H#l i F244S 

s 2 s ^wmmwm k « - ^fbtoRBaefSBsr 

4 <#EI#ft2 7 2 2 5 1 2 -§-Bftffl#f gfj ) . 
M^/yf^ (*mtrF3 0 4 6 1 2 7^. R2 9 

5 17 5 8^#«»NMKEiBs ) , h'JT'J 5 

— yU-^-f -7— tP-7i/7x f yt<Dm^io 
•fr (*H#HF3 5 4 9 3 6 7 ^BfttHFfBtt) , 'J 
>tS*Xf7 ^i/yfc&m <^f6HB36 0-105667 



#HH$if 4 2 3 9 8 5 0 WttlHffitt ) 
**^5/TV-/Wfc&«l (*BmfRF4 2 1 2 9 7 0^-HB 

[0099] 3a8-&BBttm^>ttfll*ti. ^«?B[^SB»* 
<00. 0 17bS2 0H*%Tfc*it*«W4L<, 0. 
5 7bS 5 « fi%T'& 4 £ fc #3 6 fcff S L V * . f^3' 

.ffli^Ifc*«Jff4U^ S8Stx*7Wf-{±» 2 0m' J/ 
cm! M5 0J/cm2 TfeSCli:^ L<, 10 
0M8 0 0mJ/cm« Tt>* H bifi* 4>C*F* L- 

3SttL"CfcJ:^. 8M«9J£3l±. 0. lM50^m 
•Cft & i t *«J!f ± L < . 1 7bS 3 0 mT'fo h Z t tf* . 

M B B B /l^vg B B Biat6](£jl^^fi{i. 0. 00 5 
Jb^O. 5g/m2 T*« i tariff *L<, 0. 017^ 
MO. 4 5g/m2 T'*Sdt* i i: , 3*f^L<. 0. 0 
2^0. 4g/m! ■C**ii:* t $4>K:«F4U<, 
0. 0 3JbM0. 3 5g/m2 X'foh i k^Sktiffi L 

[0100] [EfoM] £r4Rii. L 
<*i/-Kyv-) <?)7t'y^|il. at»ft^ft*?)»^rSE 

^SjlT • /nyi7hS (LBBR) (Ci*1«8Mt^«i 

-^□7'( F\ X-rT'JvUg^^L ) ^jRSt^id 

Att^^El*] (WtT^If^) KJCtT^ffir*. 
SBm?^*? : 07!jS5 0- ) fclffiiai 

v*'J-7- (5i««0iiil»lKffljKUv-) SrfflUi. ^ B H B 
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'j7-iffln4 . E0JlRf5*Ex*A^- *r (RT 3 •£ £ 

[oioi] atew&.if'j v-e>«jicovvcfci* 

0 . 0 1 PjS 5 /t m-C'S> 4 - t mt 1 1 < » 0 . 0 5Jb 
W.l/tmX'b&ZbVZbliZliH.L^. Efiffifr 

m^x . ^»^tt«^ait*7-*ffiiai§-«-c*>^ . 

ri&r*E|6ll» (tt«9 - 1 5 2 5 0 9 r 

LT«t6s * 4 ^ > t ~ a mxh & , 

[0102] [ igBUAraflc] 3E^»*tt«?«. 33 B J:£ 
^MtUMtt^.; afflict LT. iJ^TMt. 
tzteiF 0 7 4 il £ L < lift -4 )V2>.tf 

mv*bix& '. 3&fmmm'hz> c u, s o 

%a±.T$,&Z t , MW3&f teb LX , —m. 

cci± . ^^rte^* 1 'J v— 7 83 nyitu 

y (Re) A« 1 0 n m*iTft5 C t^jffl L< . 5n 
d t //$ £>fc:jff * ifc. J|£5«*#& 
HL^^U^-T-'-^aV (Rth) 
t. lOn m5fcfST\&& C > t < , 5 n rn^HT 

foZ>Zttf£t>lzft£l^<. m*M$ifc<?Mfal'-?-- f 
(Re) v/gA^iPjwW ^-T-'— (Rt 
h) ^ixmTiaitX'5g^?il4o 
R e = ( n x — n y ) >' d 
Rth= [ { (nx + ny)/2! - n z ] X d 

[01033 mmttfek LX V? -7 

(3Htt*W<OSff*36^K:»&^l*I<OJSi>fsfEJ: 0 t 
f#tf^*l^\ i&Ks&aeW* n x . n yfcitXn z(±. 



l£Xm%&m ( n x * n y * n z ) . 
jfflBS»*^HrtU^— f— ^3 y (Re) It* 1 07^? 
I1000nmTWitA J tfiL<, 15M3 0 0 

A^T(6l<7)^^— f-^-g^ (Rth) (i, 107bS100 
Onm-CAftit^ifiK, 1 5.7 , 7S3 0 0nrnT%t!) 
S^h^J: Diff* L< > 2 0Jb^2 0 0 nmtWIi; 

[0104] aK8S»*Sr®JR-ti*mtt, 

Ir^ft*. tztzL, KWWWO 9 1 16 5 6 A2f« 
•fctettSflXV** ( 1 ) 1^^— ^-a^a^iS^KOtt 
ffl. (2 ) -tr/Uo-XT-tr^-hcogMtSiOffiT. $>4 
( 3 ) iWm*f&£*. h?l )U^cr>W£l>Z J: 9 . ^ 

■f /U7 ^ ^ tWtt h Z. 1 1 T* # 4 . /-K 'J 7 4 iV 

[0105] ^mif^mm^M^nh^Mzi^ ,1? 
&$ftfcz:WL&t ryj^y^—mmwm 

7bM100%. « : it<«5J! J S3 0%) MWL. Zti 

tmm&-ij\to£.*ii]<)±<7>&* muz 6jbm2 o o 

%. L<a 1 07^59 0%) S»-T4. -^iO® 

fmtv^, frnnfiitmnmt ffmsut. io* 

■CfcSifc^tfiK. 5' 5feMT'?>-S^i:^S^(C# 
*L<» 3° 5mX'$>&ZttfMi>&£ U\ 
[0106] aKB3d#flaiO*$a» 1 07bS5 0 0//m 
t'^l.^t^ffiK. 5 07bS2 0 0^mT*>4wi: 

mi- mwicftmzmmtm (®l 
m. nDtffli, mn* <uv) «ia. ^?an) 
s-^ffeLT t j: v \ mw^mzgimmwmz-ma l 
xhx^\ mm&fW<n±xz. mmm (Trnvm) 

trct±v». «*Wto^-Cti:- 1#H¥7-33343 
3 -^^WfeiiEKj^ft 4 . ««il^)/f $ J± - 0 . 1 TiS. 2 



JSDOCID: <JP2000345164A_J_> 



(2 2) )00-345164 (P2000-34 58 



u mX'h &Zb -/Mi-i L < . 0. 27^ 1 u mX'fohZ 

[0107] [v-Sh^^s. fc^giTiimTit. 
tcm^- KwiRiS-t a ;''-A:^iiifa> -ht txmmx 
wawtftTzmi. >f-ar-mm>-hn. tn <t w 

isted Nematic) . IPS < lii-l'l jiic Switching) . F 
LC (Ferroelectric l.i<iui<l <r>sl.il) . OCB (Opti 
cally Compensatory Bend) . STN (Supp>er Twisted 
Nematic) . VA (Vertically Alibied) . ECB (Ele 
ctrically Controlled I'.irt-lriir^no- j tjJ;t, K HAN 
(Hybrid Aligned Ncmotit ) t—l : .''ii({ 1 l!i-t;K:M)St 

[0108] 

{ft^m-fi'&m^ni'm > n m < • < > » «. . *n •'- 2 7 

OmmXlOOm m<7) h 'J V -t »- n ♦_• H n— ~ T . { >l 2* 
(yi/? v7. s±?l7 -f H .'. • n • K > iiS"H*d$ 
fch Ltfi^, TK<7J;h 'M i I r . N — < -f'l - 2 



[0 1 12] 



[oi 13] wmmz i 3 Q'a,zt^.Ltz\mx\ 4fp 

(tyw-f ) L Tfc 0 . Eft*: 



-^ffl^T««^f*^±(C^L^„ SO 

xxDi&mx i o #nsa*i l . mm £ 5 t >■ l t . 

El*jR£Jgj£Lfc. 
[0 10 9] 
HL4 8 3 




HOOC CH 2 COOH 



[0 110] E[SlM«0±(C. OT^I^^^SrX^ 
x h/W- 9M?fiL. 1 3 OiCfclnSfcLT . 

[0111] 



OlLfeii^, f^3f<^ JBMMt»WF%ffl 
[0114] [Jt«W 1 ] M B B B &frffljttSiJ ( I - 1 ) £ 
4B^¥*?ffi»fc£:ietf>fci-.£*>.. 7 5* T25-»7t. 4 



^■jaw 2 1* l t- mw\ ( 1 - 1 ) 5.0 Kftgp 

i -f 't #-*a7907. B*^^^^- (») S) 

0. 2MMM 

2-7? s> 18 5«1:SC 



Cfl:4 9 3 




R 
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izft&LX^ZZt IfiWh t> titz . i$±<nmk $■ $ & c 

n . it a x zj -r < -/ ?m^tt<nfm®mt lx 

[m is] "fcWMi ] 

( it'?- - I - <Ti )ff*100jLtm. 1MX27 
0 iii iii • 1 0 0 iii tn C) h 'J T-b^/Hr/L-u— X 7 -f ;l^A 



[0118] 



[oi 19] i 3 o*cicaa*tfc«aB-c. 4# 

«}h*-;l^|$ffi^S-ti-. SriftlWIBfcllJgLfc. Cicoi: 3 
t LT . H£^m> - h $■ fER Lfc . ft^fj^- h <n 
V $ — r - i, a >' t WM £ x ' J 7° V ^ - * £ Ffl v •> T M5£ 
L& t d o . fC£ 2 /t m 0 OU- 9 a >{i 1 

»i£< i2tf>£iv5rA»-?Jfc . J3Ub05@ft£ £ ^>(C 2 0^. 0 
ilL/rkClo. )?:$2//iria/:0<7)U-^— f— >lc 
%=F<0%m (ZlUSiil 7 6 nm, HHBlil 7 0 n 
m) tf1h-otz1f\ f-f^3f-f -y^Ste^OffiliOtf 

[0120] [##f50 1 ] & B B H SEft (£5t?fiI ( I - 1 ) £ 
ffarX'Jryx-^S-fflV>TiHi|^L^i:C^. ff$ 2/z 



*h ixffi vvc mmrn 1 Tfflv^tf-y 4 s k * . n - 
xnv- 2 - b"a y h yfe it/ 2 -y? y ^^fi-^ffiisi 

A- 3 - ^ - £JfJ i, »9da**£> ±CJ£» L /c . 
S£. SOWSMtl Opiate* L. IM7b'y/ 
SMILT. Efr^ffML/c, 
[0116] ffifaB§!<0±<c. JaTtfJfflJ&OSMiiafcx? 
^ >-&t2j: O&flsL. 1 3 O'CCUDSftLT . 

[0 117] 



ml/: 0 CO -7"*- ^3 Mil 5 5nrat'fc-)fc. * 

Lst t - * '. mmmm^tiim^mxmm^. 

tc^ft LT v ^ -T k ^'IS^ 4>n/c . 13Lb?5jlSt£ $ 6 C 
20^0^1/:^^^. /¥$2MmS/: , 30P^-T- 
>'3>lZ%zib (-[IlStil 5 5 nm- .HIUg(il50 
n m ) tfh 0 , fU3f<7? » Att^ <Offift*t'B 

L T t > & -r k jMB«> ^>ix/: . 
[0121] [«ffl«2] 

( ?S B B B ^^a^fm )7-fxW24 0' , And 
^'8 8 0 n m^STN^a-fe^OTllfc. JEffl<5i| 1 T'ft 
S L/:^fflft 5^- h * 2 tk . 3t^WS*tt*ffllS- flirt* 



*ftM i x-m v ^cf a^f^y? ffi&&<£&fa ioo 

YU?)fi4 7}Vm 1. 8113 

&PXCT2T-^JiStL7tfKB 3 a i£ra{,SitS'J ( I - 1 ) 5. 0«*S(5 

icSLisMMffl (4)v#*3.T9oi . 4*?- (mm) 

0. 2M9 

2-7?Sy 1 8 5S*3 

[^50] 




CH 3 

R ft— 0-CO-0-C(s)-CH 2 — CH 2 -CH 2 -CH 2 -CH 2 -CH 2 — CH 3 
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A-fc/HzBWttftrt:. 3 4>£. ?o*:i 
n./J-fSgT-ro Oft ft. STNffi«Ra B «3i*iSHS:fl* L 

CO 1 2 2] [ggME«2] 

(ft&m-XiimTeyftm & $ 1 o o^m. t>fX27 

0 iii iii X 10 0 in m<JD h U T-te-?-/Hr/H3— X 7 -f )V2± 



( 7 i< s±¥K7-f/Ui> (1*) H) SrifflHSfip 
* A — 2 - to 'J K J: V 2 - 7 '9 J > 0>8&8!& 

g£ . 8 0 TOSSX' 1 0 4HSH£» L . $m $r 7 f 
[0123] EfflE*>-t£. JjJlT^fl^^^arX^ 
[0124] 



4-.Xb^^yy | Jf>'-4- 7+j\,T=- 'J> (MBBA, ^j&Htt-fb^ 
!&) 10 0W4SC 

■&fRM3T-&«Lfc*Rfli;m(E3WW (1-2) 3. 0«*35 

2-7'?y> i8 5«aa 



[0125] -f ^fflflM&SWrafSL 

T-zitMLfz. tn&XtiftJBX'. ?ox^a;l,T. flfcK 

±xnft4i&b-- tcifira (ty Kx-f >SHr^ ) LT is 

•3. Efa^ii^^^ftS:*^*:. 

[0126]. [ Jt«M2 ] &AE|B]fle&*!l (' I — 2 ) $r 

^flMKLrt:. M*L^HTC\ 7vx-a)\sT. 

iS&^m^igt^=5:idrBi^:l?S//ftlSi(ci^ LT v ^ z. b # 

[0 12 7] [Jt«W3] 

(*5fia*tt3)H t <^H) fcflSfcJ&tt^HF- ( N 2 6 ) 
(i, 1 0 1 6 6'C<7)j£JK!5BIT -y 

^T. aMffiMMStt? ( N 2 6 ) S?ao*WTft 1 . 
5**96 4T*S?Lfc. J3v7^W®±\^) 4 5 h'Eft 
K ( LX - 1 4 0 0 . B^bft-faJK^ffiH) £BJ& 
L , 7t>/J?tlLt. El*URw±t, tMRJKfittiHF- 

(N2 6 ) CO^MZffiTL. lOOOrpmt'Xty 

sfcfci*. i 2ort*ir$Matigsufc. 1 2 

- ^ . v- x h K.X --f >'7&^g^£ LT Vtf: . "T 

^faCW 7''J -y KEftLT^&i^'ffiBL*:,, 
[0 12 8] [Hi««3] 

(^M^ttSR^^H) WttSMHWJ^ ( N 2 6 ) 
ic, ^eSt<5"J2T'^B!tL^?l5 B B B El*]f.?jl^l ( I - 1 ) * 1 
Jt*%S^Lfc. nntf/UA-CiU 511% 

*T*KUfc. JtttW3-Cfflv^El*HR<??J:lc. 
B B B ttfr^ ( N 2 6 ) J:ftAEftfl£i*!l ( I - l ) b <r#h 
SSRSrSSTU lOOOrp mT'Xt"; 



flif*. 1 2 0*CT , l#ISM&Lfc. 12 0X:fci$W4E 

M B B B #£^MflT'7]<¥Efa LTJiO. jBQHiJi^ff**- 
iSlfc^^^-TXfcElPl LT^S i bt>mW LIZ, Kc 

fe, m^ftifom ( i - 1 ) ^^sirri) t . ffijufts 

[0 12 9] [HttM4] 

(^S^fiS^^M) ^«^ B e B tt^ ( N 2 6 ) 
fc, ^jat«3-C^jattfcaftEl*KB3IBW ( I - 2 ) Sr l 
S^^^ocj^/l-AT'ltjl 5«i% 
JtfficCT3TfflV^Ef6])l«0±t. 
fttfeJH 1 ( N 2 6 ) £ft AEfflflgftH ( I - 1 ) t 
SSSSriiSTU lOOOrpmWKya-Mfc.Jt 
flia. 1 2 0X;-Cl^lBttl«ftLfe. 1 2 0XHc*5tt£E 

ti. JSAEligffijiffl ( I - 2 ) t . iKA^B 

[0 13 0] [^SS#iJ5] 

(^StSttrfflB^soffSS) flPKiKiltt^ ( N 2 6 ) 
(c. ^ B B B El*Iffiii^l ( I - 27 ) 8: 

[0131] 

[•0:5 i ] 

(I * 27) H-(CF 2 ) 4 -CO-NH— ^^-C5C— 
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( n 2 6 > tmgkw.\r\mm\ ( i - 1 ) t^m 

fl$£tt§TL. 10 00rpmtXf>'3-Mt, M 
». 1 2 0*C-Cl#l3H)ia*Lfc. 1 2 0'Cfcfc(t^>IEf6i 

h H * -f < L T v o . -fitt . jffi 
ffiAeEfflfl&Effll (1-27) *aa)ir?-4 . iMfrKSR-C 
[0 13 3] [ifc«W4] 

fiBI ( LX- 14 0 0. BAfttf£-r A^f^tHS) O&A 

Affidcft (ZLI-1132. j-Ol-7ttl!!) £*T U 
2 0 0 0 rpmne^a- h Ui. &$tfcO£ft]tf!S 



74 n^ttsJteart 



[0 134] [SJfiffJ6] 

L I - 1 1 3 2. XiVftiM) iz. -af&ffl 2 X'-afSL Ltz 
fRjm&H&m ( I - 1 ) £ 1 Lfc. JttBHBI 

3T^fcEl»l»7XLC. %HEfft]ffijiBn ( I - 1 ) S- 

^ifcaiw^ff^aawEtt^arFU. 2 0 0 0 r P 

m^Srffl v ^til L 4: Z *> » U ; <— M* .X -f 
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